to introduce dithiopyridyl groups. In brief, the cRGD-SS-DM1 (RSSD) or cRPQ-SS-DM1 (QSSD) conjugate was obtained with a three-step method. First, Py-SS-MPA was synthesized and purified on the basis of our previous paper [3] .
Second, the synthesis of Py-SS-cRGD or Py-SS-cRPQ, to a solution of Py-SS-MPA (30.78 mg, 0.143 mmol) in anhydrous DMF (0.5 mL), HBTU (108.5 mg, 0.286 mmol) was added to activate the carboxyl of Py-SS-MPA. After 30 min, the solution of cRGDfK (103.44 mg, 0.171 mmol) or cRPQfK (112.31 mg, 0.171 mmol) in anhydrous DMF (1.0 mL) was added to the reaction mixture. Then the pH of the reaction solution was adjusted to 9.0-9.5 with N,N-Diisopropylethylamine (DIEA), and the reaction mixture was stirred under nitrogen atmosphere for 24 h at room temperature. After completion of the reaction, cold anhydrous diethyl ether was added to produce a light yellow slightly sticky precipitate. The crude product was purified by washing with methanol and collected by filtration to give a light yellow solid (57 mg, 50% The raman spectra of maytansinoid DM1, cRGDfK, RCCD conjugate, RSSD conjugate, cRPQfK, QCCD conjugate and QSSD conjugate are shown in Figure S8A .
The stretching absorption bands of free DM1 and cRGDfK can be seen clearly in RCCD and RSSD conjugates, and the stretching absorption bands of free DM1 and cRPQfK can be seen clearly in QCCD and QSSD conjugates. After coupling reaction, compared with the raman spectra of free DM1, a strong S-H stretching absorption band at 2571 cm -1 related to the thiol group disappears completely. As shown in Figure S8B , a wide S-S stretching absorption band appears at 670-636 cm -1 in all
conjugates. In addition, a wide S-S stretching absorption band appears at 500-550cm -1 in RSSD and QSSD conjugates. These raman results demonstrate that the RCCD, RSSD, QCCD and QSSD conjugates are synthesized successfully.
In Figure S9A , both UV-vis absorption bands of DM1 and cRGDfK can be seen clearly in the RCCD and RSSD conjugates, and the QCCD and QSSD conjugates possesses both UV-vis absorption bands of DM1 and cRPQfK. After coupling reaction, these changes of the maximum emission peak and peak shape are observed in the UV-vis spectrum of RCCD, RSSD, QCCD and QSSD conjugates compared with the UV-vis absorption of free DM1 (as shown in Figure S9B ). In addition, a new absorption peak at 339 nm appears in the RSSD and QSSD conjugates. The UV-vis results further confirm the successful conjugation between peptide and maytansinoid 8 DM1. All experiments demonstrated the successful synthesis of four types of designed APDCs.
Interaction between Various APDC@NPs and Integrin αvβ3 Detected by Surface Plasmon Resonance (SPR) Technology
A SPR assay was performed at 25 °C via a BIACORE T3000 instrument (BIACORE T3000, GE Healthcare) equipped with a CM-5 chip to investigate the integrin αvβ3 binding affinity of the APDC@NPs [4] . Briefly, the surface of the sensor chip was first activated by 1-ethyl-3-[3-dimethylaminopropyl] carbodiimide hydrochloride (EDC) and N-hydroxysuccinimide (NHS). Next, integrin αvβ3 was covalently linked onto the chip, followed by acetamide blocking. When the response (RU) signal was stabilized, different APDC@NPs' solution were injected into the chamber, and the binding process was monitored with a flow rate of 5 μL min -1 for 1 min. Before each injection, the phosphate buffer was used to wash APDC@NPs off the sensor chip. As exhibited in Figure S16 , via SPR technology, we demonstrated that the active targeting RCCD@NPs and RSSD@NPs enhanced the interaction between nanoparticles and integrin αvβ3.
Cell culture
B16 mouse melanoma cells and MCF-7 human breast cancer cells were cultured in RPMI-1640 while HUVEC endothelial cells were cultured in Ham's F12K-Medium.
All the cell lines were provided by the Institute of Basic Medical Science, Chinese
Academy of Medical Science and grew at the culture media contain 10% fetal bovine serum (FBS) and antibiotics (100 U mL -1 penicillin and 100 U mL -1 streptomycin) at 37 o C under a humidified atmosphere containing 5% CO2.
Preparation and Characterization of Various Cy3.5-loaded APDC@NPs
The typical procedure was used to prepare various Cy3.5-loaded APDC@NPs 9 [5] . Briefly, 4.5 mg APDC conjugate was dissolved in 1.0 mL DMSO, followed by adding a 0.2 mL of Cy3.5 solution (1 mg/mL) in DMSO and stirred at room temperature for 10 min. Then the mixture was slowly added into 3.0 mL of deionized water and stirred slightly for another 10 min. Subsequently, the solution was dialyzed against deionized water for 18 h (MWCO 1000 Da) and the deionized water was exchanged for 8 times. Then the Cy3.5-loaded APDC@NPs' solution was lyophilized and then dissolved in DMSO again in order to determine the amount of Cy3.5. The
Cy3.5 content in APDC@NPs was determined by the absorbance at 581 nm measured using a fluorescence spectrophotometer. The particle size and PDI of various Figure 1A ).
Immunofluorescence for Integrin αvβ3 Expression
B16, MCF-7 or HUVEC cells were cultured on glass-bottom dishes for 24 h at 37 °C, respectively. The cells were fixed with 4% (v/v) paraformaldehyde for 15 min at 37 °C, and washed with PBS for three times. Then, cells were blocked with 5%
BSA for 1 h at room temperature, followed by incubated with murine monoclonal antibodies to integrin alpha v beta 3 (Abcam, UK). Negative controls (PBS added)
were included. The secondary antibody consisted of Alexa Fluor® 647 dye-conjugated Affinipure Goat Anti-rabbit was incubated with cells for 1 h 37 °C.
Cell nuclei were stained with Hoechst 33258, and the samples were observed using a Leica TCS SP5 confocal laser-scanning microscope (CLSM, Heidelberg, Germany). 
Animals
All C57BL/6 mice (female, 6-8 weeks) were provided by Peking University
Health Science Center and kept under SPF conditions with free access to standard food and water. All the studies complied with the principles of care and use of laboratory animals and were approved by the Institutional Animal Care and Use
Committee of Peking University.
TUNEL Analysis
Frozen sections made from tumors of each group were used to evaluate apoptosis 
Immunohistochemical Analysis
Immunohistochemical staining [6] was performed on paraffin sections of B16 tumors that were dissected from each mouse of six treatment groups on day 25. The tumor sections were stained with rabbit primary antibody against CD31, and then the expression of platelet endothelial cell adhesion molecule-1 (CD31) of each section was observed under CLSM to evaluate the tumor angiogenesis. Moreover, the expression of Antigen Ki-67 was observed under CLSM to evaluate the cell proliferation in each tumor sample. In the Figure S11 , no significant change in the diameter of various APDC@NPs was observed for more than 48 h in serum at 37 °C, which suggests that the prepared APDC@NPs may reach the tumor in intact form through the blood circulation. 
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